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[Olaim(s)] . . ^ . t *^ j 

[Claim 1] While being held at the base and installed in parallel with the migration direction of a work piece Two feed 
bars Which carry out bath-way migration wrth the migration direction of said woric piece at parallel. It is arranged by 
eald each feed bar, and mutual [ which counters ] is approached and Isolated. Two or more set Mino finger which can 
pinch a work piece, So that a preparation and said work piece may be transfer equipment constituted by two or more 
processing stations arranged in the migration direction of said work piece so that sequential migration may be carried 
out and may carry out both-way migration of said feed bar In the migration direction of said work piece Transfer 
equipment characterized by arranging a linear motor. . . x j 

[Claim 2] While being held at the base and Installed in parallel with the migration direction of a work piece Two feed 
bars which carry out both-way migration with the migration direction of said work piece at parallel, It is arranged by 
said each feed bar. and mutual [ which courrters ] is approached and isolated. Two or more set Mino finger wh.ch can 
pinch a work piece. So that a preparation and said work piece may be transfer equipment constituted by two or more 
processing stations arranged in the migration direction of said work piece so that sequential migration may be carried 
out and may move said finger to seid work piece In the direction approached and isolated Transfer equipment 
characterized by arranging a linear motor. , -r * j 

[Claim 3] While being held at the base and installed in parallel with the migration direction of a work piece I wo teed 
bars which carry out both-way migration with the migration direction of said work piece at parallel. It is arranged by. 
said each feed bar, and mutual [ which counters ] Is approached and isolated. Two or more set Mino finger which can 
pinch a work place, The work piece which was arranged on said base, was equipped with the push rod which carries 
out both-way migration of said work piece at the migration direction and parallel, and was supplied to the Ist station 
with said push rod h trarrsports to the 2nd station from the 1st station. At each station after the 2nd station So that 
it may be transfer equipment constituted so that sequential migration of the work piece pinched by said finger may be 
carried out by migration of said feed bar at the next station end both-way migration of said push rod may be canned 
out in the migration direction of said work piece Transfer equipment characterized by arranging a linear motor. 
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DETAILED DESCR!PT10N 



[Detailed Description of the Invention] 

[0001] . . U 

[Field of the Invention] This Invention relates to driving the feed bar for transporting a work piece, a finger, or a push 
rod with a linear motor in more detail about the transfer equipment with which a press machine is equipped. 
[0002] 

[Description of the Prior Art] Generally, in order to perfonn spinning, the transfer equipment with which a press 
machine Is equipped fs constituted so that secondary elaboration can be performed at the station which carried out 
sequential migration of the work piece W processed the 1st order, and was established in plurality. As shown in 
drawing 7 , a feed bar 51 is arranged by the migration direction of a work piece W, and parallel, and the conventional 
transfer equipment 50 with Which the press machine P is equipped is arranged in the metal mold K order both sides 
arranged in each station S so that two or more fingers -52 fomied possible [ pinching of a work piece W ] on each feed 
bar 51 may counter mutually. Moreover, in order to transportnhe work piece W supplied to the 1st station SI to the 
2nd station S2, a push rod 53 is arranged in the pars Intemnedia of two feed bars 51, and said push rod 53 is arranged 
on the base 54, and is moved with migration of a feed bar 51 . 

[0003] A feed bar 51 is connected to the 1st cam of the cam mechanism 57 arranged at the equipment 50 insertion- 
side, and the finger 52 is constituted so that it may operate with advance migration of a push rod 53 by the drive of 
the 2nd cam of a cam mechanism 57, while connecting with the lever 55 arranged on the push rod 53 through the 
finger drive 56. And the cam mechanism 57 was connected with the crankshaft of the press machine P through the 
belt, and was driven by the drive of the press machine P. 

[0004] With above transfer equipment 50, If each cam drives, it will be moved in the direction close to a work piece W 
by rotation of the crankshaft of a press machine, and the finger 52 connected to lever 55 and the finger drive 56 at 
the 2nd cam will pinch a work piece W by it. After a finger 52 pinches a worit piece W, a push rod 53 and a feed bar 51 
are moved In the migratfon direction by the 1st cam. and a work piece W Is transported to degree station. If a work 
piece W is transported to degree station, it will move in the direction which releases pinching of a work piece W and Is 
isolated from a work piece W in a finger 5Z And it Is moved In the direction opposite to migration of a wori^ piece W. 
and a push rod 53 and a feed bar 51 return to the original location. In addition, witii equipment 50, the push rod 53 has 
already returned from the timing of a return of a feed bar 51 to the location of early origin by the return ^jnctlon. As 
for a work piece W, press woriiing of sheet metal is performed by descent of a slide of the press machine P In the 
location in the meantime. 

[0005] * ^ ■•u 

[Problem(s) to be Solved by the Invention] However, with conventional transfer equipment, since ft connected with a 
press machine and the cam mechanism which drives a feed bar, a finger, and a push rod was arranged, while 
equipment ttseif became large, the cost concerning manufacture of the 2nd cam of the Ist cam and Its driving parts 
was large. . 
[0006] This invention solves an above-mentioned technical problem, and aims at offering the transfer equipment in 
which compact and large coat reduction is possible. 

[0007] ^ ^ 

[Means for Solving the Problem] Jn order to solve the above-mentioned technical problem, it constitutes from transfer 
equipment in connection with this invention as follows. Namely, while being held at the base and Installed in parallel 
with the migration direction of a work piece Two feed bars which carry out both-way migration with the migration 
direction of said work piece at parallel, h is arranged by said each feed bar, and mutual [ which counters ] is 
approached and Isolated, Two or more set Mino finger which can pinch a work piece, So that it may be transfer 
equipment constituted so that a preparation and said work piece may be transported to two or more processing 
stations arranged in the migretlon direction of said work piece one by one and both-way migration of said feed ber 
may be carried out in the migration direction of said work piece It is characterized by arranging a linear motor. 
[0008] Moreover, while this transfer equipment is held at the base end installed in parallel with the migration direction 
of a work piece Two feed bare which carlv out both-way migration with the migration direction of said work piece at 
parallel, It is arranged by said each feed bar, end mutual [ which counters ] Is approached and Isolated Two or more 
set Mino finger which can pinch a work piece, So that it may be transfer equipment constituted so that a preparation 
and said work piece may be transported to two or more processing stations arranged in the migration direction of said 
work piece one by one and said finger may be moved to said work piece In the direction approached and Isolated It Is 
characterized by arranging a linear motor. ^ . . j- • x 

[0009] Furthermore, while transfer equipment is held at the base and installed in parallel with the migration direction oT 
e work piece Two feed bars which carry out both-way migration with the migration direction of said work piece at 
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parallel, It is arranged by said each feed bar. and mutual [ which counters ] approaches and breaks away. Two or more 
set Mino finger which can pinch a work piece. The worl^ piece which was arranged on said base, was equipped with the 
push rod which carries out both-way migration of said work piece at the migration direction and parallel, and was 
supplied to the 1 St station with said push rod It transports to the 2nd station from the 1 st station. At each station 
after the 2nd station So that It may be transfer equipment constituted so that sequential migration of the work piece 
pinched by said finger may be carried out by migration of said feed bar at the next station and both-way migration of 
said push rod may be can-ied out In the migration direction of said work piece h is characterized by arranging a linear 
motor. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 Tmplementation of this Invention is explained based on a 
drawing, 

[001 1] As shown in the transfer equipment M of an operation gestalt at drawing 1 , the 1st station SI to which a work 
piece W is supplied, the 2nd station S2 which processes the supplied work piece W, respectively - the 7th station S7 
(it does not restrict to seven stations) are installed, and metal mold K1-K7 is arranged at the 1st station SI - the 7th 
station S7. 

[0012] And as shown in 2, while Equipment M is installed in the both-ends side on drawjrift 1 - the base 1 with which it 
is equipped on the bed B of the press machine P and the base 1 by the cross direction (the inside of drawinR 1 , the 
vertical direction) of the press machine P side by side Moving part to a cross direction on tlie top face of the linear 
motor 2 by which an-angement immobilization Is carried out movable, and the linear motor 2 by the side of work-piece 
insertion Moving-part 4a in the migration direction of a work piece W in the migration direction of a work piece W on 
the top face of the linear motor 3 with which an-angement immobilization of the moving part is carried out movable, 
and the linear motor 2 of a work-piece outlet side The movable linear guide 4, The feed bar 5 attached on each linear 
motor 3 and the linear guide 4 so that It may be arranged In the migration direction of a work piece W, and parallel. 6 
sets of fingers 7 which have grasping section 7a at a tip, intersect perpendicularly with each feed bar 5 so that 
grasping section 7a may counter, and are arranged at equal intervals, Are held on the base 1, and are an Equipment M 
work-piece Insertion-side, and It is arranged in the migration direction of a work piece W, and parallel. On the linear 
motor 8 which has moving part so that the work piece W supplied to the 1st station 81 may be transported to the 2nd 
station, and the linear motor 8, It has the push rod 9 by which arrangement immobilization was carried out, and Is 
constituted. 

[0013] That by which the linear motor 2-3-8 is generally marketed is used. In addition, by the following explanation, 
only by the die length differing from width of face, since [ a certain ] the configuration is the same, each linear motor 
2-3-8 unifies the sign like each part of each linear motor. What is shown in drawing 3 is constituted including the 
stator 11 which arranges in one field the substrate 13 arranged on two or more coils 12 and a coil 12. and the 
migration child 16 by whom the electromagnet 16 of a multi-electrode field is attached so that a substrate 1 3 may be 
countered, while being formed In a cross-section KO typeface so that ooil 12 and a substrate 13 may be surrounded, 
and the migration child 15 is arranged movable in a stator 11 top. And in the case of a linear motor 2-B, a stator 11 is 
attached on the base 1. and It attaches the migration child 15 In the stator 11 of a linear motor 3, or the inferior 
surface of tongue of a push rod 9, respectively. By attaching a stator 1 1 In the top face of the migration child 15 of a 
linear motor 2. and attaching the migration child 15 in the Inferior surface of tongue of a feed bar 5. In the case of a 
linear motor 3, a feed bar 5 Is moved In the migration direction of a work piece W. and the pinching direction of a work 
piece W, and it moves a push rod 9 In the migration direction of a work piece W. 

[0014] In addition, a linear motor may be the linear motor 20 which is equipped with the stator 21 which an 
electromagnet 22 fixes and is fomied in a cross-section easy form, and the migration child 24 of a cross-section 
abbreviation KO typeface who forms the coll oWect 25 In a polrit, and Is constituted, as shown not only in **** but in 

[0015] The work piece W with which the blanking of the transfer equipment M constituted as mentioned above was 
carried out to the 1st station SI Is newly supplied, and the wori^ piece W in the condition of having been processed at 
each station is put on the 2nd station S2 - the 7th station S7. The lineer motor 2 currently arranged in the both-sides 
lower part of a feed bar 5 in this condition operates, and the migration child 1 5 of a linear motor 2 moves toward a 
work piece W with a linear motor 3 and a feed bar 5. Therefore, the finger 7 attached in each feed bar 5 pinchee a 
work piece W from the both sides of a work piece W. If a work piece W is pinched by the finger 7, a linear motor 3 
operates, and with a feed bar 5, among drawing 1 , moving-part 4a of the migration child 15 of a linear motor 3 and the 
linear guide 4 will carry out advance migration rightward. and will transport a work piece W to degree station. On the 
other hand a linear motor 8 operates with actuation of a linear motor 3. and the migration child 15 of a linear motor 8 
moves forward with a push rod 9. and transports a work piece W to the 2nd station S2 from the Ist station SI. At this 
time, the linear motor 2 remains stopping. . , * r o -n 

[0016] Nejct, if a work piece W arrives at the location of degree station, the migration child 1 5 of a linear motor Z wUI 
operate so that it may retreat, iiierefore a finger 7 will carry out retreat migration in the direction which solves 
pinching of a work piece W and is isolated. At this time, the linear motor 3-B is a idle state. If a finger 7 arrives at the 
last end posHiion. in order for the migration child 15 of a linear motor 3-8 to operate and to start retreat migration, a 
feed bar 5 and a push rod 9 carry out retreat migration. The slide of a press machine descends during this retreat 
migration and press working of sheet metal is performed at each station. In addition, what is necessary is to operate 
the migration child 15 of a linear motor 8, immediately after a finger 7 starts retreat migration, and just to make a push 
rod 9 return to the original location. In already carrying out return of the push rod 9 in order to make it the wori< piece 
W processed at the 1st station 81 not appear on a push rod 9. before the push rod 9 has returned, before processing 
of the Ist station is performed. This operation is repeated and transfer processing is performed. In addition, what is 
necessary is just to set it as the timing according to that processing, since this linear motor can set up timing freely. 
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[0017] Another mod© can be considered In the transfer equipment of the above-mentioned gestalt. For example, 
although a work piece W ts transported at the 2nd station SZ and rt is mad© to carry out by arranging a push rod 9 
from the 1st station SI, depending on the configuration of a work piece, a finger 7 can also bo used from the 1st 
station SI . In this case, a linear motor 8 and a push rod 9 are omissible. 

[0018] Moreover, two feed bars 5 can also be moved to coincidence by attaching the connection plate which connects 
two feed bars 5, and arranging the linear motor 3 per each ** in the both-ends side of two feed bare 5 arranged in 
parallel at the inferior-surfaoe-of-tongue side of said connection plate. In this case, two feed bars 5 should Just form 
the sliding surface for moving to a cross direction In the Inferior surface of tongue of a feed bar 5, and the upper part 
of said connection ptete, in order to pinch a work piece. ^ 
[0019] As still more nearly ancrther transfer equipment Ml of a gestalt attaches a linear motor In each finger and rt is 
shown in drawing 5 , the linear motor 3 for moving a feed bar 35 in the migration direction of a work piece W is 
arranged in the work-piece insertion side oh the base 1, and the same linear guide (not shown) as the above- 
mentioned which carries out guide support of the feed bar 35 is arranged in the work-piece outlet side on the base 1. 
Moreover, between a feed bar 35 and each finger 37 arranged on a feed bar 35, the linear mertor 32 for moving each 
finger 37 in the pinching direction of a work piece W ts arranged, respectively. And a feed bar 35 transports a work 
piece W by actuation of a linear motor 3, and moves possible [ pinching of a work piece W ] by actuation of a linear 
motor 32 in a finger 37. Since the migration timing of a feed bar 35 and a finger 37 is the same as that of the above- 
mentioned gestalt, explanation is omitted. In addition, it Is as explanation of the above-mentioned [the migration 
timing In the case of being based on the configuration of a work piece and using a push rod ] whether a push rod is 
arranged. 

[0020] As still* more nearly another transfer equipment M2 of a gestalt lessens the number of the linear motors used 
to the gestalt shown In drawing 5 and is shown in drawing 6 . the linear motor 3 for moving a feed bar 35 in the 
migration direction of a work piece W is arranged in the work-piece Insertion side on the base 1, and the same linear 
guide (not shown) as the above-mentioned which carries out guide support of the feed bar 35 is arranged in the work- 
piece outlet side. Moreover, the linear motor 42 is arranged between the Inferior surfaces of tongue of the bracket 38 
of plurality (this gestalt two pieces) and feed bars 35 with which the finger 37 of every plurality (this gestalt throe 
pieces) is attached on a feed bar 35. And a finger 37 is moved in the pinching direction of a work piece W by actuation 
of a linear motor 42 the whole bracket. Moreover, also in this gestalt. the migration timing of a feed bar and a finger Is 
the same as that of the above-mentioned gestalt, and since the same is said of the treatment of a push rod, it is 
omitted. 

[0021] The part arranged movable In order that the transfer equipment in each above-mentioned gestalt may 
transport a work piece W. for example, a feed bar, a finger Or a linear motor Is an^anged in a push rod at each, a part, 
or all. Since it is characterized by constituting so that each'' part may operate by actuation of a linear motor and a 
work piece W may be transported to degree station, the design change in other parts is possible besides having 
explained the part to 
[0022] 

[Effect of the Invention] According to this invention, in order to transport a work piece W, transfer equipment is 
operating so that a linear motor may be arranged in each, a part, or all. each part may operate by actuation of each 
linear motor according to the migration timing of a work piece to the part arranged movable, for example, a feed bar a 
finger or a push rod and a work piece W may be transported to degree station. Therefore, since a cam mechaniam like 
before is not needed, while it is simplified sharply and equipment itself becomes compact, it leads to sharp reduction 
of a manufacturing cost. Furthermore, while the actuation timing like each part to which a work piece is made to 
transport becomes very easy and can perform stable the timing of each actuation can be set up freely and 
proper timing doubling as occasion demands becomes possible. ^ ^ . . j 

[0023] And with the transfer equipment of this invention, according to the configuratfon of a work piece, a push rod 
oan also be arranged and broad usage becomes possible. 



[Translation done J 
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